hydrogen bonds and the stretching of C-OH of the hydroxyl group in PVA (38, 56, 57) . The vibrational band at ca. 2940 cm -1 refers to the stretching C-H of alkyl groups for PVA, and the peaks at ca. 1735 cm -1 assign to the stretching C=O from the acetate group in PVA (the PVA used in this project has a degree of hydrolysis of 86.7-88.7 mol%, thus containing acetate groups) (32, 56).
The absorption bands of 3630, 1050, 518, and 468 cm -1 found in samples of MMT, PVA/MMT-50 and PVA/MMT-50-C are associated with -OH stretching of the lattice water, Si-O stretching, Al-O stretching, and Mg-O stretching, respectively (32, 58). The peak at 2860 cm −1 from PVA-C and PVA/MMT-50-C is attributed to C-H stretching of aldehyde (38). And the small peak 1650 cm -1 was from the C=O stretching of aldehyde group from mono-functional reaction of GA (38, 56) . Table 1 . The highest reported strength, modulus, and strain data of nacre are adopted for this plot. 
where mc and mv are the mass fractions of MMT and PVA in the nanocoating, respectively, and ρc and ρv are the densities of MMT and PVA, respectively. The density of the nanocoating ρ can be calculated by Equation (2), in which ρv is 1.27 g/cm 3 (59) and ρc is 2.80 g/cm 3 (60)
Considering only a very low concentration of GA was used to crosslink PVA, and partial PA should also participate in the co-crosslinking of PVA and MMT, the effect of crosslinking on density change was assumed to be minimum and thus can be neglected. Therefore, the density of each non-crosslinked nanocoating and its crosslinked counterpart are estimated to be the same. The above videos are also available at www.youtube.com:
https://www.youtube.com/watch?v=IHmfH2m_uLk&list=PLt6-FfUGfyOzBqSixxs5OfZp612tK_Ho1&index=1
